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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) H Claim(s) 1-25.27.28,32 and 35-37 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) E3 Claim(s) 11,12.19.22.24,27.28.32 and 35-37 is/are allowed. 

6) 13 Claimfs) 1-10. 13-18, 20-21, 23 and 25 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) Q The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

I I )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1 ) □ Notice of References Cited (PTO-892) 

2) CH Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) O Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date 



4) d Interview Summary (PTO-4 13) 

Paper No(s)/Mail Date. . 

5) O Notice of Informal Patent Application (PTO-1 52) 

6) □ Other: . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 1-04) 



Office Action Summary 



Part of Paper No./Mail Date 20041220 



Application/Control Number: 09/884,675 Page 2 

Art Unit: 2183 

DETAILED ACTION 

1 . In response to the amendment to the title, the objection of the specification has been 
withdrawn. 

2. In response to the amendment to claims 1 1 and 27, the objections of claims 1 1 and 27 
have been withdrawn. 

3. In response to the amendment to claims 11-12, 19, 22, 24, 27-28, and 32, the objections 
of claims 1 1-12, 19, 22, 24, 27-28, and 32 have been withdrawn. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-3, 13-18, 20-21, 23, and 25 are rejected under 35 U.S. C. 102(b) as being 
anticipated by Adler et al, U.S. Patent Number 5,634,023 (herein referred to as Adler). 

5. Referring to claim 1 Adler has taught a processor, comprising: 

a first exception handler that receives and handles critical excepted instructions (Adler 
abstract, figure 3 and 6, column 6 lines 28-60; if the exception is speculative, thus performance 
critical, the speculative handler sets a semaphore); and 

a second exception handler that receives and handles non-critical excepted instructions 
(Adler abstract, figure 3 and 6, column 6 lines 28-60; if the exception is non-speculative, thus not 
performance critical, an error handler handles the specific exception). 



Application/Control Number: 09/884,675 Page 3 

Art Unit: 2183 

6. Referring to claim 2 Adler has taught wherein the critical excepted instructions comprise 
exceptions that are performance critical (Adler abstract, figure 3 and 6, column 6 lines 28-60; if 
the exception is speculative, thus performance critical, the speculative handler sets a semaphore). 

7. Referring to claim 3 Adler has taught wherein the non-critical excepted instructions 
comprise exceptions that are not performance critical (Adler abstract, figure 3 and 6, column 6 
lines 28-60; if the exception is non-speculative, thus not performance critical, an error handler 
handles the specific exception). 

8. Referring to claim 13 Adler has taught wherein the second exception handler operates 
non-speculatively (Adler abstract, figure 3 and 6, column 6 lines 28-60; if the exception is non- 
speculative, thus not performance critical, an error handler handles the specific exception; the 
error handler only receives instruction exceptions when the code is to be committed). 

9. Referring to claim 14 Adler has taught wherein the second exception handler causes non- 
critical excepted instructions to be resolved only when it is certain that the excepted instruction is 
in an executing program (Adler abstract, figure 3 and 6, column 6 lines 28-60; if the exception is 
non-speculative, thus not performance critical, an error handler handles the specific exception; 
the error handler only receives instruction exceptions when the code is to be committed). 

10. Referring to claim 15 Adler has taught further comprising a plurality of pipelines with 
multiple stages, and wherein excepted instructions may arise in one or more of the pipeline 
stages (Alder figure 4 column 1 lines 23-40). 

1 1 . Referring to claim 16 Adler has taught wherein excepted instructions arising from said 
one or more pipeline stages is routed to the first exception handler or second exception handler 
based on a predetermined criteria (Adler abstract, figure 3 and 6, column 6 lines 28-60; if the 
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exception is non-speculative, thus not performance critical, an error handler handles the specific 
exception; these criteria are predetermined). 

12. Referring to claim 17 Adler has taught wherein the predetermined performance criteria 
relates to performance of the processor (Adler abstract, figure 3 and 6, column 6 lines 28-60; if 
the exception is non-speculative, thus not performance critical, an error handler handles the 
specific exception). 

13. Referring to claim 18 Adler has taught an exception handler for a processor that resolves 
excepted instructions, comprising: 

a speculative exception handler that receives critical excepted instructions and resolves 
said critical excepted instructions on a speculative basis (Adler abstract, figure 3 and 6, column 6 
lines 28-60; if the exception is speculative, thus performance critical, the speculative handler sets 
a semaphore; the speculative basis is interpreted to mean that it handles speculative instructions 
in a certain manner; the system then resolves the exception once the speculative instruction is to 
be committed); and 

a non-speculative exception handler that receives non-critical excepted instructions and 
resolves said non-critical excepted instructions on a non-speculative basis (Adler abstract, figure 
3 and 6, column 6 lines 28-60; if the exception is non-speculative, thus not performance critical, 
an error handler handles the specific exception). 

14. Referring to claim 20 Adler has taught wherein the non-speculative exception handler 
delays resolution of said non-critical excepted instructions until it is certain that said non-critical 
excepted instruction lies in an actual path of an executing program (Adler abstract, figure 3 and 
6, column 6 lines 28-60; if the exception is non-speculative, thus not performance critical, an 
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error handler handles the specific exception; the error handler only receives instruction 
exceptions when the code is to be committed). 

1 5. Referring to claim 21 Adler has taught a processor, comprising: 

at least one pipeline with a plurality of stages (Alder figure 4 column 1 lines 23-40); 

an algorithm for detecting non-executable instructions in said at least one pipeline, 
wherein said algorithm generates a command that identifies the non-executable instruction and 
identifies a reason that the non-executable instruction will not execute (Adler abstract, figure 3 
and 6, column 6 lines 28-60); 

a speculative exception handler that receives said command for any non-executable 
instructions that are critical to processor performance (Adler abstract, figure 3 and 6, column 6 
lines 28-60; if the exception is speculative, thus performance critical, the speculative handler sets 
a semaphore; the speculative basis is interpreted to mean that it handles speculative instructions 
in a certain manner; the system then resolves the exception once the speculative instruction is to 
be committed); and 

a non-speculative exception handler that receives said command for any non-executable 
instructions that are not critical to processor performance (Adler abstract, figure 3 and 6, column 
6 lines 28-60; if the exception is non-speculative, thus not performance critical, an error handler 
handles the specific exception). 

16. Referring to claim 23 Adler has taught wherein the non-speculative exception handler 
delays resolution of said non-critical non-executable instructions until it is certain that a non- 
critical non-executable instruction lies in an actual path of an executing program (Adler abstract, 
figure 3 and 6, column 6 lines 28-60; if the exception is non-speculative, thus not performance 
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critical, an error handler handles the specific exception; the error handler only receives 
instruction exceptions when the code is to be committed). 

1 7. Referring to claim 25 Adler has taught wherein said non-speculative exception handler 
includes logic for resolving non-critical non-executable instructions (Adler abstract, figure 3 and 
6, column 6 lines 28-60; if the exception is non-speculative, thus not performance critical, an 
error handler handles the specific exception; the error handler only receives instruction 
exceptions when the code is to be committed). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

18. Claims 4 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Adler in 
view of Le et al, U.S. Patent Number 6,721,874 (herein referred to as Le). 

19. Referring to claim 4 Adler has not taught wherein the critical excepted instructions 
include branch mispredictions. Le has taught wherein the critical excepted instructions include 
branch mispredictions (Le column 8 lines 23-41). Adler has not given an exclusive list of 
exceptions that the system checks for. However, one of ordinary skill in the art would recognize 
that a system would want to check for particular exception to prevent the system from producing 
incorrect results. Therefore, it would have been obvious to one of ordinary skill in the art at the 
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time of the invention to include particular exceptions in the exceptions that the system of Adler 
checks for to prevent the system from producing incorrect results. 

20. Referring to claim 6 Adler has not taught wherein the critical excepted instructions 
include jump mispredictions. Le has taught wherein the critical excepted instructions include 
jump mispredictions (Le column 8 lines 23-41). Adler has not given an exclusive list of 
exceptions that the system checks for. However, one of ordinary skill in the art would recognize 
that a system would want to check for particular exception to prevent the system from producing 
incorrect results. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to include particular exceptions in the exceptions that the system of Adler 
checks for to prevent the system from producing incorrect results. 

* 

21 . Claims 7, 9, and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Adler 
in view of Safford et al., U.S. Patent Number 6,681,322 (herein referred to as Safford). 

22. Referring to claim 7 Adler has not taught wherein the non-critical excepted instructions 
include illegal instructions. Safford has taught wherein the non-critical excepted instructions 
include illegal instructions (Safford column 1 lines 49-61). Adler has not given an exclusive list 
of exceptions that the system checks for. However, one of ordinary skill in the art would 
recognize that a system would want to check for particular exception to prevent the system from 
producing incorrect results. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to include particular exceptions in the exceptions that the system 
of Adler checks for to prevent the system from producing incorrect results. 
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23. Referring to claim 9 Adler has not taught wherein the non-critical excepted instructions 
include invalid instructions. Safford has taught wherein the non-critical excepted instructions 
include invalid instructions (Safford column 1 lines 49-61). Adler has not given an exclusive list 
of exceptions that the system checks for. However, one of ordinary skill in the art would 
recognize that a system would want to check for particular exception to prevent the system from 
producing incorrect results. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to include particular exceptions in the exceptions that the system 
of Adler checks for to prevent the system from producing incorrect results. 

24. Referring to claim 10 Adler has not taught wherein the excepted instructions include 
arithmetic overflows. Safford has taught wherein the excepted instructions include arithmetic 
overflows (Safford column 1 lines 49-61). Adler has not given an exclusive list of exceptions 
that the system checks for. However, one of ordinary skill in the art would recognize that a 
system would want to check for particular exception to prevent the system from producing 
incorrect results. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to include particular exceptions in the exceptions that the system of Adler 
checks for to prevent the system from producing incorrect results. 

25. Claims 5 and 8 are rejected under 35 U.S.C 103(a) as being unpatentable over Adler in 
view of Rahman et al, U.S. Patent Number 5,7654,007 (herein referred to as Rahman). 

26. Referring to claim 8 Adler has not taught wherein the non-critical excepted instructions 
include cache parity errors. Rahman has taught wherein the non-critical excepted instructions 
include cache parity errors (Rahman column 19 lines 52-57). Adler has not given an exclusive 
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list of exceptions that the system checks for. However, one of ordinary skill in the art would 
recognize that a system would want to check for particular exception to prevent the system from 
producing incorrect results. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to include particular exceptions in the exceptions that the system 
of Adler checks for to prevent the system from producing incorrect results. 

27. Referring to claim 5 Adler has not taught wherein the critical excepted instructions 
include load/store traps. Rahman has taught wherein the critical excepted instructions include 
load/store traps (Rahman column 19 lines 52-57). Adler has not given an exclusive list of 
exceptions that the system checks for. However, one of ordinary skill in the art would recognize 
that a system would want to check for particular exception to prevent the system from producing 
incorrect results. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to include particular exceptions in the exceptions that the system of Adler 
checks for to prevent the system from producing incorrect results. 

Allowable Subject Matter 

28. Claims 1 1-12, 19, 22, 24, 27-28, 32 and 35-37 are allowed. 

29. Referring to claims 1 1-12, 19, 22, 24, 27-28, 32 and 35-37, the limitations include the 
exception handler executing in a speculative manner, where speculative operation is known to by 
executing even though (an) instruction(s) that cause the critical exception may not be in the an 
actual program path. 



Response to Arguments 
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30. Applicants arguments filed 09/17/04 have been fully considered but they are not 
persuasive. 

31. In the remarks, Applicant argues in essence that: 

"Adler is directed to a 'software mechanism for accurately handling exceptions generated 
by speculatively scheduled instructions.'" 

And 

"Rather than dealing with hardware based mechanisms for speculative scheduling of 
instructions, Adler deals with speculative scheduling by a compiler at compile time ." 

32. This is not persuasive. Applicant does not limit in his claims that the exception handler(s) 
are performed in hardware, and does not make any mention of where the exception handlers are 
not to be implemented in software. In response to applicant's argument that the references fail to 
show certain features of applicant's invention, it is noted that the features upon which applicant 
relies (i.e., exception handlers are not to be implemented in software) are not recited in the 
rejected claim(s). Although the claims are interpreted in light of the specification, limitations 
from the specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 
USPQ2d 1057 (Fed. Cir. 1993). 

33. Also, it is well known in the are that exception handlers are actually a piece of software 
that is executed by the processor; that is the reason that the processor 'loads' an exception 
handler, and must flush the pipeline with the current instruction when an exception occurs. 

34. In addition, the functionality of hardware and software in digital computing are logically 
the same. Both operate using bits that can be "on" or "off', in combination with logic, to 
compute values. Although they are physically different, and have different advantages and 
drawbacks, since anything that can implemented in hardware can be implemented in software, it 
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would be an obvious change to implement certain logic in software versus hardware to reduce 
costs of physical computer chips. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles A Harkness whose telephone number is 571-272-4167. 
The examiner can normally be reached on 9Flex. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on 571-272-4162. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). n 
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